The renal and hepato-toxicity induced by abamectin pesticide (Vertimec) and a commercial formulation of a bio-insecticide Bacillus thuringiensis (Agerin) in male albino rats were evaluated. Blood picture and blood glucose level were investigated as well. Male albino rats were administered 50 dietary doses each equivalent to 1/10 or 1/100 of the LD values of each toxicant for 30 consecutive days. Abamectin was found to pose risks of renal and hepato-toxicity in rats, since the biochemical parameters of liver function (i.e. aspartate aminotransferase activity, alanine aminotransferase activity, acid phosphatase activity, albumin, and total protein levels) and kidney function (uric acid and creatinine concentration) were severely affected. These effects were ensured by histopathological examination of liver and kidney tissues. Likewise, some haematological indices (i.e. erythrocyte count, leukocyte count and haemoglobin concentration) were also influenced; in addition abamectin might be hypoglycemic. On the other hand, the above mentioned lesions were less pronounced in the case of Bacillus thuringiensis-treated rats.
INTRODUCTION
Increased public concern of the potential adverse environmental effects associated with the heavy use of chemical pesticides has prompted the examination of alternative methods for pest control. Two of the promising alternatives are the use of abamectin which is a natural product pesticide isolated from the fermentation of the soil actinomycete, Streptomyces avermitlis and the microbial insecticide Bacillus thuringiensis (Bt). Abamectin which has potent acaricidal, insecticidal and anthelmintic properties in animals (Wehner et al., 1993; Kaplan et al., 1994; Shoop et al., 1995; Suarez, 2002) , acts by stimulating the pre-synaptic release of the inhibitory neurotransmitter, ã-aminobutyric acid (GABA), binding to the post-synaptic receptors (i.e. GABA agonist) and thus disturbing Cl passage through the end plate resulting in the inhibitory post-synaptic potentials and -eventual paralysis (Corbitt et al., 1992; Martin et al., 2002) . Bacillus thuringiensis is a ubiquitous gram-positive soil bacterium, and has toxicity against a wide spectrum of lepidopteran insects (Schnepf et al., 1998; FrancoRivera et al., 2004) . Bt produces a parasporal inclusion body during sporulation usually referred to as a crystal. This crystal is made of proteins and exert it s mode of action by dissolving in the alkaline environment of the ' host insect midgut causing lysis of the midgut epithelial cells membranes, eventually leading to death of the larvae (Höfte and W hiteley 1989; Gill et al., 1992; Joung and Côté, 2000) . Therefore, the main target of the present study is to investigate their side effects on some haematological, hepatic and renal parameters as well as histopathological changes in liver and kidney of white albino rats. They were housed in metal cages (35 x 25 x 20 cm) and maintained on ad libitum diet and water. This diet contained all the dietary needs and was obtained from Alexandria Oil and Soap Company, Ghamra, Cairo, Egypt. Animal experiments and housing procedures were performed in accordance to the animal care rules and they were approved by the authorities of the University.
M ATERIALS AND M ETHODS

Biochem ical Analysis:
Activities of some enzymes and concentrations of certain biochemical parameters representing liver and kidney functions were determined in the rats blood sera colorimetrically as follows: Aspartate and alanine aminotransferase (AST & ALT) activities were determined according to the method of (Schmidt and Schmidt, 1963) , whereas acid and alkaline phosphatases (ACP & ALP) activities were determined as described by the method of (Young and Friedman, 2001; Belfield and Goldberg, 1971) , successively. Total protein, albumin, glucose, cholesterol, uric acid and creatinine concentrations were determined according to the methods of (Domas, 1975; Drupt, 1974; Tietz, 1986; Schettler et al., 1975; Duncan et al., 1982; Henry et al., 1974) , respectively. All determinations were done by using U.S.A. Spectrophotometer Spekol 11.
Histopathological Study:
The influence of the tested pesticides on the histopathology of liver (the essential organ for drug metabolism) and kidney (the essential organ for drug excretion) was investigated. At the end of this experiment (30 days), liver and kidney from each sacrificed rat were dissected out, trimmed of excess fat and weighed (the relative weight of the organ equals the weight of the organ divided by the weight of whole rat body). Then, the liver and kidney were fixed in 10% neutral formalin and prepared for histopathological examination according to (Lillie and Fullmen, 1976) .
Statistical Analysis:
Statistical analysis of toxicological experiment data was carried out according to Duncan multiple range test (Duncan, 1955) .
RESULTS AND DISCUSSION
Effect on Haem atological Parameters:
Data recorded in Table 1 reveal that Vertimec caused reduction in erythrocyte counts (RBCs), leukocyte counts (W BCs) and haemoglobin concentration. These effects were significantly more pronounced in Vertimectreated rats at the high dose. A significantly reduced amount of white blood cells could be indicative of immuno-suppression (Schrøder et al., 2007) . The reduction in erythrocyte counts and consequently haemoglobin concentration may be attributed to more than one factor, i.e. the failure to supply the blood circulation with cells from haemohepatic tissues, since the liver has an important role in the regeneration of erythrocyte and the possible destructive effect on erythrocyte by the toxicants. The obtained results are in agreement with those found by (Ali, 1990; Anubama et al., 2001 ) who stated that avermectins reduced erythrocyte, leukocyte counts and haemoglobin concentration in rabbits and rats. On the other hand, no haematological changes were found in the treated rats with Agerin. Similar results for Bacillus thuringiensis were observed by (Tsai et al., 1996) . 
Effect on Liver Function Parameters:
Liver is often the primary target for the toxic effects of xenobiotics. It is known that the detoxification of the toxic materials which enter the body occurs mainly in the liver (Balistreri and Shaw, 1987) . Therefore, liver can be used as an index for the toxicity of xenobiotics. Hence, the activities of some enzymes and levels of certain biochemical parameters representing liver function, i.e. AST, ALT, ACP, ALP, total protein, albumin, and cholesterol were determined in treated and untreated rats. Data in Tables (2 and 3) Table 2 : Serum aminotransferases and phosphatases activities of male albino rats fed on contaminated rations with tested toxicants for thirty successive days illustrate that Vertimec elevated the activity of AST and acid phosphatase (ACP) and decreased ALT activity, total protein, albumin, and glucose concentrations in serum of treated rats in a dose-dependent manner, whereas alkaline phosphatase (ALP) activity and cholesterol concentration remained unaltered. On the contrary, Agerin at both dose levels was innocuous for most chosen liver function indices with the except of elevation of ACP activity and reduction of total protein concentration just at its high dose. The aforementioned findings are in coincidence with those reported by (Hsu et al., 2001 ) who reported that AST was elevated in abamectin-dosed rats in a dose-dependent manner; and (Halkova et al., 1993) who stated that Bacillus thuringiensis revealed no significant changes in biochemical parameters of sexually mature Wistar rats. AST and ALT are considered to be sensitive indicators of hepatocellular damage and within limits can provide a quantitative assessment of the degree of damage sustained by the liver (Peng et al., 2007) . Elevation of AST, a cytosolic enzyme of the hepatocytes, reflects the increase of plasma membrane permeability resulting from the damage of hepatocytes (Plaa and Hewitt, 1982) and is used to detect liver damage (Klaassen and Eaton, 1991) . The alteration in serum levels of alanine aminotransferase (ALT) may be indicative of internal organs damage especially in liver (Kaneko et al., 1997) . The elevated acid phosphatase activity may be associated with the cell disintegration resulting from pesticide treatment, thus suggesting prenecrotic changes in the liver tissues (Saigal et al., 1982) . Qualitative and quantitative disturbance of protein synthesis is a consequence of impaired hepatic function (Celia and W ilkinson, 1973) . Hypoalbuminemia (decreased albumin) is a liver disorder thought to be a consequence of decreased hepatic synthesis of albumin (Burtis and Ashwood, 1994) .
Effect on Kidney Function Parameters:
Results in Table ( 4) show that Vertimec increased uric acid and creatinine concentrations in serum of treated rats in a dose-dependent manner. On the other hand, Agerin at both dose levels had no adverse effect on uric acid and creatinine concentrations in serum of treated rats. Uric acid and creatinine are useful in early deduction of nephrotoxicity induced by exogenous compounds. These parameters are used as index of renal damage in living organisms (Coles, 1986) . Elevation of uric acid and creatinine concentration in serum of treated male albino rats may be attributed to reduction in glomerular filtration in the kidney and also reflect dysfunction of the kidney tubules (Hayes, 1989; W almsley and W hite, 1994) . Table 4 : Concentration of uric acid and creatinine in serum of m ale albino rats fed on contam inated rations w ith tested toxicants for thirty successive days Treatm ent Uric acid (m g% ) -Values across each colum n having the sam e superscript letter were not significantly different (p > 0.05). Values are m eans of five determ inations ± standard error (S.E.).
Histopathological Changes: Relative Weights of Male Albino Rats Organs:
Results in Table 5 indicate that administration of Vertimec and Agerin at both dose levels resulted in a significant increase in the relative weight of treated male rat's liver in comparison with that of control rats. On the other hand, Vertimec and Agerin exhibited no significant alteration in the relative weight of treated male rat's kidney in comparison with that of control rats. Explanation of liver enlargement could be due to the accumulation of abnormal amounts of fat, predominately triglyceride, in the parenchymal cells. Triglyceride accumulation is a result of an imbalance between the rate of synthesis and the rate of release of triglyceride by the parenchymal cells into the systemic circulation (Plaa, 1980) . 
Liver and Kidney Histopathological Examination:
The normal structure of control male rat's liver and kidney is shown in (Fig. 1 and 4 , respectively). Portal tract infiltration by lymphocytes and a focus of dysplasia with cytological atypia were observed in Vertimectreated male rat's liver at either dose levels (Fig. 2) , while Agerin at the high dose solely caused mild portal tract infiltration by lymphocytes (Fig. 3) . A remarkable abundance of lymphocytes infiltration in the liver tissues post-drug-administration, and postulated that such changes were a prominent response of body tissues facing any injurious impacts (El-Banhawy et al., 1993) . Many reports had elucidated that hepatocellular damage could be correlated with the disturbed enzymes activities. In this respect, liver tissues which were famous for their rich contents of aminotransferases (AST & ALT) suffer markedly from their loss under many pathological conditions (Rodwell, 1983) . Thus, the biochemical parameters data obtained from this investigation support this speculation in which Vertimec-treated rats showed alteration in the activities of aminotransferases (AST & ALT). Concerning the kidney, Vertimec at either dose levels induced interstitial nephritis in male rat's Kidney (Fig. 5) , whereas Agerin caused hyaline globules inside the tubules with thickened membrane denoting nephritis (Fig. 6 ). Histological changes in rainbow trout organs showed a direct toxicity of abamectin since degenerative changes in brain and kidney as well as in low level in liver were established (Jencic et al., 2006) . 
Conclusion:
The findings of this study demonstrate that Bacillus thuringiensis which used as commercial bio-pesticide is relatively safe. On the other hand, despite abamectin is a natural fermentation product of the soil-dwelling actinomycete Streptomyces avermitilis. It causes significant changes in RBCs, WBCs, haemoglobin, AST, ALT, ACP, total protein, albumin, glucose, uric acid, creatinine and liver relative weights in a dose-dependent manner. Likewise, pathological examination of abamectin-treated rats reveals abnormalities in liver and kidney tissues. Except for above changes, there were no significant alterations found in ALP, cholesterol and kidney relative weights compared to the control group.
